This paper presents the case of a boy developing symptoms of adrenal insufficiency soon after birth, followed by unmistakable evidences of the changes in the development associated with androgens. Other reports bring out the fact that the picture of increased androgenic activity with or without adrenocortical insufficiency is associated with hyperplasia and persistence of the fetal (androgenic) cells of the adrenal cortex. Presumably, this case belongs in this category.
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The patient is the younger brother of a normal sister. The mother, aged 29 years, is healthy but has suffered from recurring headaches that may be due to migraine. The maternal great grandmother had diabetes. The father is well except for a history of kidney stones.
The birth weight was 3100 grams. The mother thought the baby was not quite normal at birth since he nursed poorly and seemed to have a good deal of mucus in his throat. Although the mother seemed to have enough milk, he was given artificial feeding because of feeble sucking. He took 30 grams of a milk mixture every four hours in the hospital without vomiting. On the eighth day he was taken home, weighing only 2650 grams. Three days later he returned to the hospital because he had vomited after practically all feedings and was in a state of collapse from dehydration (weight 2500 grams). The diagnosis of pyloric stenosis was entertained because of the story, but the vomitus was bile tinged and other signs of this disease were absent. Despite repeated clyses of physiological saline the boy remained extremely sick and dehydrated; he vomited a good deal and had one or two loose stools. When four weeks old he was transferred to the New Haven Hospital because of these difficulties.
* From the Department of Pediatrics, Yale University School of Medicine.
At this time, the baby was well developed but emaciated and extremely sick. The skin hung in loose folds but showed a rather red "plethoric" color. Its turgor was poor. The loss of weight was most obvious in the subcutaneous fat over the buttocks and thighs. The tongue was red with prominent papillae. The Fine lanugo-like hair on the cheeks could be noticed on admission but these were not deemed more obvious than are those often 581 YALE JOURNAL OF BIOLOGY AND MEDICINE seen in malnourished babies. At 3 months the hair on the face was obviously more than normal, extending from the cheeks over the ramus of the mandible and down onto the neck. It was fine and about 3 to 4 mm. in length at 6 months. Doubtless the appearance would have been more striking if the hair had not been almost colorless. During the period of observation the hair of the head was short but well developed and with no tendency to temporal baldness. Both the arms and legs showed more than the usual growth of hair. Although a few pubic hairs could be seen at the age of 6 months, these were not striking. The penis was large and the testes small at 6 months (see photograph). The latter felt about half the size of those of a six-month-old baby. When first treated with sodium chloride at 14 weeks he had erections a good deal of the time. Later this would occur chiefly when he was crying. His face always tended to be a deeper red than is usually seen in babies. He sweated much more than is usual for babies, often making his sheet wet. Unmistakable pigmentation of the skin and mucous membranes, such as is seen in Addison's disease, did not develop during the period of observation (6 months) . The nipples appeared normal. Teeth had not erupted at 6 months.
Before the baby started to gain weight, the pupils tended to be greatly dilated. He seemed to sleep less than do most babies of his age. At 6 months his mental development was delayed to about the four months' level. While his 'backwardness could be discounted somewhat on account of the physical illness, continued observation seemed to indicate that he will remain dull.
The baby had several episodes of Addisonian crisis precipitated by withdrawing salt' from the food or omitting clyses. The baby would lose weight, look sick, vomit, and become dehydrated within 18 to 36 hours. A typical example is shown on the chart during the 26th week when salt was omitted from the diet at a time when he was receiving desoxycorticosterone aoetate. Similar episodes occurred when he was receiving cortical extract (probably in inadequate amounts as shown in the 9th week). . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; | X ; _ ; | _ _ T -----------= -----_ --! . . . . . . . . . . . . . . . . . . . . . -_ 
. . per liter. The rates were 120 and 130 per minute. The readings were essentially alike: slight right axis deviation. Q.R.S. complex of normal duration and cUontour but with amplitudes of low voltage. The T waves are abnormal in that they are unusually pointed. Lead III nn February 1 was not reproduced because it was light struck and did not contribute to the interpretation. two days the baby received 5 Certainly the sharpness of the T-wave was greater in some electrocardiograms taken when the serum potassium was about 6 mM per liter than in those taken when the serum potassium was over 8 mM per liter.
Discussion
The subject of congenital adrenal insufficiency has been reviewed by Bratrud and Compared to adult patients with Addison's disease, the renal aspects seem to predominate. In the patient of Butler, Ross, and Talbot2 and in our patient high serum potassium is peculiarly persistent and in our case the exaggeration of the T-wave in the second lead was repeatedly demonstrated. The electrocardiographic changes and serum levels of potassium fit in well with the findings in dogs reported by Winkler, Hoff, and Smith.'5 In adrenalectomized dogs and in adults suffering from Addison's disease the administration of sodium chloride is sufficient to reduce the levels of serum potassium8 but, with amounts of salt that are comparable to those used in adults, this was not true in our patient or in that of Butler, Ross, and Talbot. Since it is known that androgens produce hypertrophy of the renal tubes," the prominence of the high serum potassium as well as the extent of the decrease in concentration of serum and chloride may possibly be dependent on renal hypertrophy as well as upon the lack of cortical hormone. Bratrud The treatment in this patient may seem unduly cautious in the use of salt and desoxycorticosterone acetate, but the author believes use of these measures is not satisfactorily understood. In a previous publication6 it was pointed out that treatment of adrenal insufficiency with desoxycorticosterone acetate is particularly hazardous. As is illustrated in this patient, the absence of cortical hormone leads to high levels of serum potassium as well as to low levels of serum chloride and sodium. Treatment with desoxycorticosterone acetate leads to loss of potassium and retention of sodium and chloride. In experimental animals this is accompanied by myocardial necrosis, which may become marked in a few days when both a diet low in potassium and desoxycorticosterone acetate are given.4 While there is a tendency to the development of low concentrations of serum potassium in experimental animals, this finding is not constant. In the treatment of Addison's disease with desoxycorticosterone acetate, edema and cardiac symptoms are the most frequent difficulties encountered. McGarack10 believes that X-rays showing cardiac size should always be used to detect early evidence of cardiac enlargement and failure, which he regards as due to overdosage with desoxycorticosterone acetate. This procedure was followed in our patient without evidence of cardiac enlargement. The author's experience with experimental animals suggests that McGarack is probably right in warning that cardiac enlargement is a sign of over-treatment with desoxycorticosterone acetate. Unmistakably low concentrations of serum potassium may be equally reliable, but as was pointed out previously,6 an absence of low concentrations of serum potassium does not rule out deficit of body potassium. In animals, heart injury due to desoxycorticosterone acetate can be prevented 'by diets high in potassium. Theoretically, myocardial necrosis could be corrected by administration of potassium chloride, but striking results have not yet been reported in patients. The relation of intake of sodium and potassium and injections of desoxycorticosterone acetate to the development of clinical heart disease and deficit of potassium have not been worked out.
Proof that enlargement of the heart, cardiac pain, and myocardial failure are due to loss of potassium in patients receiving desoxycorticosterone acetate must await further study. Analyses of tissues at autopsy might be expected to show a deficit of potassium in the skeletal muscle but not necessarily in the heart.3 Experimental studies show that the heart takes up potassium very rapidly when the serum concentration rises, as is so frequently the case shortly before death. Rise in muscle potassium is not likely to occur terminally in skeletal muscle owing to the large amounts of potassium necessary to change the concentration in this tissue as well as to the fact that skeletal muscle does not absorb potassium as rapidly as do liver and heart.
In patients developing cardiac enlargement, deficit of body potassium could be demonstrated by a correlation of the balances of sodium, chloride, potassium, and nitrogen with the changes in concentration of sodium, chloride, and potassium in serum. If there has been displacement of mpscle potassium by sodium, administration of potassium salts should lead to retention of this ion and release of equivalent amounts of sodium. The sodium may appear either 5'86 CONGENITAL ADRENAL CORTICAL INSUFFICIENCY 587 as a negative balance from the body as a whole or as an increase in extracellular sodium not accounted for by a posltive balance. The author has been able to demonstrate such an exchange of intracellular potassium and sodium in a patient developing deficit of potassium as a result of a peculiar diarrhea. The experimental evidence for this type of exchange has been described chiefly in skeletal muscle, the subject being reviewed elsewhere.5 While there is evidence that sodium may be exchanged for potassium in the heart, demonstration is difficult although evidence of cardiac injury accompanying deficit of potassium has been frequently found.7' 9 12 1 Summ4ry This paper reports the findings in a case of metaplasia of the adrenal cortex giving adrenal cortical insufficiency and changes in growth characteristic of those produced by androgenic steroids. The cortical insufficiency was characterized by persistent urinary loss of sodium and chloride and no evidence of defective glyconeogenesis. The serum concentrations of sodium and chloride were persistently low, while potassium was high. Electrocardiographic changes were found which are identical with those found in dogs with similar elevations of serum potassium.
